Ori ginal document 



ELECTRODELESS DISCHARGE LAMP LIGHTING 
DEVICE 



JP2003332090 
2003-11-21 

YAMAMOTO SHOHEI; KUMAGAI YUJI 
MATSUSHITA ELECTRIC WORKS LTD 



Patent number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 

- international: 

- european: 

Application number: JP20020140218 20020515 
Priority number(s): JP20020140218 20020515 



H05B41I24; H05B41/24; (IPC1-7): H05B41/24 



View INPADOC patent family 



Report a data error here 



Abstract of JP2003332090 

PROBLEM TO BE SOLVED: To provide 
an electrodeless discharge lamp lighting 
device, capable of reducing stress on a 
circuit element even while positively 
starting and lighting an electrodeless 
discharge lamp. 

SOLUTION: An output detecting means 11 
for detecting an output of a power amplifier 
2 (current flowing in an exciting coil 9) is 
provided between the power amplifier 2 
and the exciting coil 9. A control means 6 
whose input is the detected output of the 
output detecting means 11 and which varies 
output frequencies of an oscillation means 5 
so that the output of the power amplifier 2 
is almost equalized with a predetermined 
value (desired value), is provided. Within 
an operating frequency range, the higher 
operating frequencies are, the smaller the 
current of the exciting coil 9 required for 
starting the discharge lamp 10 is, but the 
control means 6 has a predetermined value 
changing means for changing the 
predetermined value of the output of the 
power amplifier 2 according to the 
frequencies as a function of the operating 
frequencies as shown in Fig. 1 (b), so that 
the control means 6 can reduce the margin 
of the predetermined value on the high 
frequency side within the operating 
frequency range. 
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CLAIMS 
[Claim(s)] 

[Claim 1] A DC-power-supply means to output direct current power, and an 
oscillation means by which an output frequency is adjustable, The power amplifier 
which amplifies the output of an oscillation means by using a DC-power-supply means 
as a power source, and outputs high-frequency power, The electrodeless discharge 
LGT with which the discharge gas which discharges when the high frequency 
electromagnetic field produced from power amplifier around the excitation coil with 
which the high frequency current is supplied, and an excitation coil act was enclosed 
in the bulb, It has an output detection means to detect the output of power amplifier, 
and the control means to which the output frequency of an oscillation means is 
changed so that the output of an output detection means may be inputted and the 
output of power amplifier may approach the set point. The electrodeless discharge 
LGT lighting device characterized by coming to prepare a set point change means to 
change said set point according to the frequency relevant to the output frequency of 
an oscillation means. 

[Claim 2] Said set point change means is an electrodeless discharge LGT lighting 
device according to claim 1 characterized by making it change gradually or it changes 
said set point to adjustable within the limits of the output frequency of said oscillation 
means linearly. 

[Claim 3] It is the electrodeless discharge LGT lighting device according to claim 1 or 
2 which said set point change means is formed in said control means, and is 
characterized by said control means obtaining the frequency relevant to the output 
frequency of said oscillation means using a means to detect the output frequency of 
said power amplifier, a means to detect the output frequency of said oscillation means, 
or a means to detect the output of said control means. 

[Claim 4] Said control means is an electrodeless discharge LGT lighting device 
according to claim 1 to 3 characterized by not being concerned with the output of said 
output detection means, but fixing the output frequency of said oscillation means 
after lighting of said electrodeless discharge LGT. 

[Claim 5] Said set point change means is an electrodeless discharge LGT lighting 
device according to claim 1, 2, or 4 characterized by being prepared in said control 
means, and for said control means having a fixed oscillation means to oscillate on a 
fixed frequency, and detecting the frequency relevant to the output frequency of said 
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oscillation means using the output of a fixed oscillation means. 

[Claim 6] Said control means is an electrodeless discharge LGT lighting device 
according to claim 5 characterized by controlling the oscillation frequency of said 
oscillation means by the output according to the difference of the oscillation 
frequency of said fixed oscillation means, and the oscillation frequency of said 
oscillation means. 

[Claim 7] The electrodeless discharge LGT lighting device according to claim 5 or 6 
characterized by coming to set up the oscillation frequency of said fixed oscillation 
means equally to the fixed frequency after lighting of said electrodeless discharge 
LGT. 

[Claim 8] It is the electrodeless discharge LGT lighting device according to claim 1 
which said control means has a fixed oscillation means to oscillate on a fixed 
frequency to adjustable within the limits of the output frequency of said oscillation 
means, and is characterized by said set point change means changing said set point to 
adjustable within the limits of the output frequency of said oscillation means gradually 
with the fixed frequency of a fixed oscillation means. 

[Claim 9] Said output detection means is an electrodeless discharge LGT lighting 
device according to claim 1 to 8 characterized by detecting the electrical potential 
difference impressed to said excitation coil, or the current which flows in said 
excitation coil. 

[Claim 10] Said output detection means is an electrodeless discharge LGT lighting 
device according to claim 1 to 8 characterized for the electrical potential difference of 
the near terminal which is not connected [ in / have the capacitive component by 
which series connection was carried out to said excitation coil between said power 
amplifier and said excitation coils, and / said capacitive component ] to said excitation 
coil by pressuring partially and detecting directly. 

[Claim 11] A DC-power-supply means to output direct current power, and an 
oscillation means by which an output frequency is adjustable. The power amplifier 
which amplifies the output of an oscillation means by using a DC-power-supply means 
as a power source, and outputs high-frequency power, The electrodeless discharge 
LGT with which the discharge gas which discharges when the high frequency 
electromagnetic field produced from power amplifier around the excitation coil with 
which the high frequency current is supplied, and an excitation coil act was enclosed 
in the bulb, It has an output detection means to detect the output of power amplifier, 
and the control means to which the output frequency of an oscillation means is 
changed so that the output of an output detection means may be inputted and the 
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output of power amplifier may approach the set point. A set point change means by 
which a control means changes said set point according to the output frequency of an 
oscillation means, Have a fixed oscillation means to oscillate on a fixed frequency, and 
the oscillation frequency of said oscillation means is controlled by the output 
according to the difference of the oscillation frequency of a fixed oscillation means, 
and the oscillation frequency of said oscillation means. The electrodeless discharge 
LGT lighting device characterized by not being concerned with the output of an output 
detection means, but fixing the oscillation frequency of an oscillation means after 
lighting of an electrodeless discharge LGT. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrodeless discharge LGT 

lighting device which makes an electrodeless discharge LGT turn on. 

[0002] 

[Description of the Prior Art] The electrodeless discharge LGT which enclosed 
discharge gas in the bulb of the translucency ingredient which has thermal resistance 
like glass or a polycrystal alumina from the former is offered. By arranging the 
excitation coil which consists of metallic materials (for example, aluminum etc.) which 
approached the electrodeless discharge LGT and were excellent in conductivity, and 
supplying high-frequency power from an RF generator to an excitation coil The 
electrodeless discharge LGT lighting device it was made to make an electrodeless 
discharge LGT turn on is known by making the RF electromagnetic field produced 
around an excitation coil act on discharge gas. Moreover, there is a thing of various 
configurations in a bulb, for example, a spherical thing and a spherical tubed thing are 
known. When the bulb of an electrodeless discharge LGT is a globular form, the 
excitation coil wound so that the periphery of a bulb might be gone around is used 
widely. The discharge gas which the inert gas metallurgy group steam was used for 
discharge gas, for example, mixed the mercury vapour as metallic fumes and the rare 
gas which is inert gas is used. If this kind of discharge gas is excited, since ultraviolet 
rays will mainly be generated, the fluorescent substance which changes ultraviolet 
rays into the light is applied to the inner skin of a bulb. However, in an electrodeless 
discharge LGT, a fluorescent substance is not necessarily indispensable, for example, 
it is also possible to take out the light, without using a fluorescent substance by using 
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the discharge gas with which presentations differ. 

[0003] Since the electrodeless discharge LGT of such a configuration does not equip 
the building envelope of a bulb with the electrode, it does not have consumption of an 
electrode and has the advantage of being long lasting. As an electrodeless discharge 
LGT lighting device, the thing of a configuration of being shown in drawing 14 is known, 
for example (refer to JP,8-45684,A). 

[0004] DC power supply 1 which are DC-power-supply means for the illustrated 
electrodeless discharge LGT lighting device to change the alternating voltage of AC 
power supply Vs like a source power supply into direct current voltage, and to output 
direct current power, The oscillation means 5 which consists of an oscillator of an 
armature-voltage control form, and the power amplifier 2 which a power source is 
supplied through the noise filter circuit NF from DC power supply 1, amplifies the 
output of the oscillation means 5, and outputs high-frequency power, It has the 
excitation coil 9 with which the high frequency current is supplied from power 
amplifier 2, and electrodeless discharge LGT 10. Between power amplifier 2 and the 
excitation coil 9 The matching circuit 8 for making electrodeless discharge LGT 10 
supply high-frequency power efficiently is formed by adjusting both impedance and 
controlling reflection. In addition, the oscillator of the armature-voltage control form 
which can carry out adjustable [ of the frequency ] continuously in 13.2MHz - 
13.8MHz is used for the oscillation means 5. 

[0005] Discharge is produced, a RF plasma current is generated and light is made to 
emit by ionization thru/or excitation of discharge gas by forming RF electromagnetic 
field in the perimeter of the excitation coil 9, and making this RF electromagnetic field 
act on the discharge gas enclosed with electrodeless discharge LGT 10 by carrying 
out a deer and passing the high frequency current in the excitation coil 9 from power 
amplifier 2. In addition, with electrodeless discharge LGT 10 in the above-mentioned 
official report, in the bulb, iodine sodium and cerium chloride are enclosed by this 
weight ratio, and the xenon with a partial pressure of about 67000Pa is enclosed as a 
buffer gas so that light may be emitted in the light. 

[0006] Power amplifier 2 is equipped with the series circuit of two field-effect 
transistors (MOSFET) Q1 and Q2 connected through the noise filter circuit NF 
between the outgoing ends of DC power supply 1. The gate-source of each 
field-effect transistors Q1 and Q2 is connected through the negative bias circuits 3 
and 4 among the both ends of the secondary coil of transformers T1 and T2, and the 
output of the oscillation means 5 is inputted into field-effect transistors Q1 and Q2 
through transformers T1 and T2. The node of both the field-effect transistors Q1 and 
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Q2 and the source of a field-effect transistor Q2 become an outgoing end, and, as for 
power amplifier 2, the excitation coil 9 is connected through the primary coil and the 
matching circuit 8 of the current transformer CT between the node of both the 
field-effect transistors Q1 and Q2, and the source of a field-effect transistor Q2. 
Moreover, the end of a primary coil is connected to the primary coil of a transformer 
T1 at the serial, and, as for the above-mentioned transformer T2, two coils are 
connected at the node of both the coils of transformer T3 by which series connection 
was carried out, as for the other end of the primary coil of a transformer T2. 
Furthermore, parallel connection of the resistance R1 is carried out to the series 
circuit of both the coils of transformer T3. 

[0007] By the way, as mentioned above, an output frequency (oscillation frequency) is 
adjustable and, as for the oscillation means 5, an output frequency is controlled by the 
control means 6. That is, an output frequency changes with the 
electrical-potential-difference values to which the output frequency of the oscillation 
means 5 is supplied from a control means 6. The output frequency of the oscillation 
means 5 is controlled by changing the electrical-potential-difference value which 
supplies a control means 6 here to the oscillation means 5 according to the output 
signal of the phase contrast detector 7. The secondary coil of the current transformer 
CT by which the end of the primary coil of transformer T3 with which the phase 
contrast detector 7 was formed in the input side of power amplifier 2 was prepared in 
the output side of power amplifier 2 while connecting with the volt input terminal Vin is 
connected to the current input terminal Iin. The phase contrast detector 7 is 
constituted here so that the square wave electrical potential difference of the ON 
width of face according to phase contrast with the current inputted into the electrical 
potential difference inputted into the volt input terminal Vin and the current input 
terminal Iin may be outputted as an output signal. <BR> [0008] Hereafter, actuation of 
an above-mentioned electrodeless discharge LGT lighting device is explained. First, if 
the electric power switch which is not illustrated is switched on, the oscillation means 
5 starts an oscillation on a predetermined frequency (for example, 13.5MHz), in a 
power converter 2, the high frequency signal outputted from the oscillation means 5 
will be inputted into field-effect transistors Q1 and Q2, and the output of the 
oscillation means 5 will be amplified and outputted with power amplifier 2. 
[0009] Here, the driving signal supplied to power amplifier 2 through transformers T1 
and T2 is inputted into the volt input terminal Vin of the phase contrast detector 7 
through transformer T3 and resistance R1 , and the output current of power amplifier 2 
is inputted into the current input terminal Iin of the phase contrast detector 7 through 
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the current transformer CT. And the phase contrast detector 7 outputs the square 
wave voltage waveform of ON width of face according to phase contrast with the 
current inputted into the electrical potential difference inputted into the volt input 
terminal Vin, and the input current terminal Iin as an output signal. For example, at the 
time of the phase which was behind [ the current ] in the electrical potential 
difference, a square wave voltage waveform with big ON width of face is outputted as 
an output signal at the time of the phase to which the square wave voltage waveform 
with small ON width of face was outputted, and the electrical potential difference 
progressed rather than the current. When it judges that the control means 6 
integrated with the square wave voltage waveform outputted from the phase contrast 
detector 7, and is behind in a phase The electrical potential difference supplied to the 
oscillation means 5 so that the oscillation frequency of the oscillation means 5 may 
fall to 13.2MHz is decreased. Moreover, when it judges that it integrates with the 
square wave voltage waveform outputted from the phase contrast detector 7, and the 
phase is progressing, the electrical potential difference supplied to the oscillation 
means 5 so that the oscillation frequency of the oscillation means 5 may rise to 
13.8MHz is made to increase. 

[0010] And by the high frequency current outputted from power amplifier 2 flowing in 
the excitation coil 9, forming RF electromagnetic field in the perimeter of the 
excitation coil 9, and acting on the discharge gas with which this RF electromagnetic 
field were enclosed with electrodeless discharge LGT 10, discharge is produced, a RF 
plasma current occurs and arc discharge happens. 

[0011] Conventionally which was explained above, since the oscillation frequency of 
the oscillation means 5 changes so that the phase contrast of the electrical potential 
difference of high-frequency power and a current may be reduced in the electrodeless 
discharge LGT lighting device of a configuration, generating of the reactive current 
can be reduced and it can prevent destroying the configuration component (circuit 
element) of an electrodeless discharge LGT lighting device. 

[0012] By the way, although the signal inputted into the volt input terminal Vin of the 
phase contrast detector 7 is an input signal of power amplifier 2, the electrodeless 
discharge LGT lighting device (the electrodeless discharge LGT lighting device of the 
conventional example 1 is called hereafter) shown in above-mentioned drawing 14 The 
electrodeless discharge LGT lighting device (the electrodeless discharge LGT lighting 
device of the conventional example 2 is called hereafter) of a configuration of having 
inputted into the volt input terminal Vin of the phase contrast detector 7 the voltage 
signal which pressured partially the electrical potential difference of the node of 
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field-effect transistors Q1 and Q2 is proposed by JP, 6-76971, A- 
[0013] 

[Problem(s) to be Solved by the Invention] However, in the electrodeless discharge 
LGT lighting device of the conventional example 1, even when the oscillation 
frequency of the oscillation means 5 is not changed so that the input voltage of power 
amplifier 2 and the phase contrast of the output current may be detected and phase 
contrast may be reduced, detection of the output voltage of power amplifier 2 is not 
performed but a difference appears in the output power of power amplifier 2 by 
change of the condition of electrodeless discharge LGT 10 which is a load, the 
difference cannot be amended. Therefore, in the electrodeless discharge LGT lighting 
device of the conventional example 1, the output power of power amplifier 2 becomes 
excessive by change of the condition of electrodeless discharge LGT 10, or there is a 
possibility of it becoming [ too little ], and causing destruction of a circuit element 
when output power is excessive, and when too little [ output power ], there are a 
possibility that electrodeless discharge LGT 10 may not light up, and fear of going out. 
[0014] Moreover, in the electrodeless discharge LGT lighting device of the 
conventional example 2, although the output voltage of power amplifier 2 is detected, 
since the electrical potential difference of the node of the field-effect transistors Q1 
and Q2 which are not changed to change of the condition of electrodeless discharge 
LGT 10 which is a load is detected, it is inadequate in that the output power which 
changes with the conditions of electrodeless discharge LGT 10 is detected, and the 
same technical problem as the conventional example 1 occurs. 

[0015] On the other hand, a means to detect the current which flows to the electrical 
potential difference impressed to the excitation coil 9 as a means to detect directly 
the output to electrodeless discharge LGT 10 which is a load, or the excitation coil 9 
is established. It is possible to feed back the detection output of this means to a 
control system, and performing feedback control and fluctuating the frequency of the 
oscillation means 5 is also considered so that the electrical potential difference of the 
excitation coil 9, a current, power, etc. may become a predetermined value. 
[0016] However, in an electrodeless discharge LGT lighting device, although 
electrodeless discharge LGT 10 lights up by the electromagnetic field which 
electrodeless discharge LGT 10 and the excitation coil 9 have the relation of 
transformer coupling, and generated with the excitation coil 9, the electromagnetic 
field generated with the excitation coil 9 have the reinforcement which is different 
when frequencies differed, even if it was the same electrical potential difference and a 
current. For this reason, in the combination of electrodeless discharge LGT 10 and the 
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excitation coil 9, various kinds of properties have frequency dependent. This property 
differs from the electric-discharge lamp equipped with the common electrode greatly. 
For example, in the starting characteristic in the electric-discharge lamp equipped 
with the common electrode, most starting characteristics are not determined by the 
electrical-potential-difference value impressed to the preheating time of an electrode, 
and inter-electrode [ subsequent ], and the property does not necessarily change 
greatly with frequencies. 

[0017] Although the property of electrodeless discharge LGT 10 is determined by the 
electromagnetic field which the excitation coil 9 combined with electrodeless 
discharge LGT 10 generates in electrodeless discharge LGT 10 on the other hand, the 
electromagnetic field which the excitation coil 9 generates change greatly with the 
frequencies not to mention the electrical potential difference impressed or the flowing 
current. Therefore, in an electrodeless discharge LGT lighting device, since the 
reinforcement of the electromagnetic field generated in an excitation coil differs if 
frequencies differ even if it performs the detected electrical potential difference and 
control which keeps the level of a current the same, the condition of electrodeless 
discharge LGT 10 will change greatly with frequencies. 

[0018] For example, if it is going to control an electrical potential difference, a current, 
etc. so that the reinforcement of the electromagnetic field generated in the excitation 
coil 9 serves as a fixed value although the starting characteristic has frequency 
dependent at the time of starting of electrodeless discharge LGT 1 0, it is necessary to 
set up desired value, such as an electrical potential difference and a current, 
according to the case where conditions are the worst, in the width of face of the clock 
frequency assumed. 

[0019] The case where control which fixed-izes as an example the current which 
flows in the excitation coil 9 is performed is considered. 

[0020] It has relation [ like / the excitation coil 9 / curvilinear I of drawing 15 ] whose 
relation with a required current is at the time of starting of clock frequency and 
electrodeless discharge LGT 10, and in order to obtain the electromagnetic-field 
reinforcement for starting electrodeless discharge LGT 10, it is necessary to pass a 
big current in the excitation coil 9, so that clock frequency is low. When controlling to 
fixed-ize the current which flows in the excitation coil 9, the desired value (set point) 
of a current will be set up so that electrodeless discharge LGT 10 may start certainly 
also with the lowest clock frequency to clock frequency within the limits. However, 
although in such a case a current required to actually put electrodeless discharge 
LGT 10 into operation decreases so that a frequency becomes high at clock 
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frequency within the limits, the current of the current value decided with the lowest 
clock frequency will flow. In short, the excessive amount of margins will be set as the 
set point of the current which flows in the excitation coil 9, so that clock frequency is 
high. Since the count of switching of field-effect transistors Q1 and Q2 increases in 
high clock frequency here, the stress of the field-effect transistors Q1 and Q2 which 
are switching elements increases, and also the stress by self-generation of heat of a 
capacitor etc. becomes large. For this reason, it becomes difficult to output the same 
current as the case of low clock frequency, and if a circuit design including it is 
performed, it will cause enlargement and a cost rise of a circuit. 

[0021] Moreover, since electrodeless discharge LGT 10 is turned on by transformer 
coupling with the excitation coil 9, when the ideal excitation coil 9 is used, even if 
frequencies differ, the electrical potential difference impressed to the excitation coil 9 
at the time of electrodeless discharge LGT 10 starting, for example becomes fixed. 
However, when the actual excitation coil 9 is used under the effect of iron loss with 
the core of the excitation coil 9, the copper loss by the coil, etc., the electrical 
potential difference impressed to the excitation coil 9 also has frequency 
characteristics. Therefore, if the desired value of an electrical potential difference is 
set up like the case where a current is controlled, based on an 
electrical-potential-difference value in case an electrical potential difference required 
for starting of electrodeless discharge LGT 10 becomes the highest by clock 
frequency within the limits when controlling an electrical potential difference, the 
technical problem that the excessive amount of margins will be set up will arise. 
[0022] In view of the above-mentioned reason, it succeeds in this invention, and the 
purpose is in offering the electrodeless discharge LGT lighting device which can 
reduce the stress to a circuit element, though an electrodeless discharge LGT is 
made to put into operation and turn on certainly. 
[0023] 

[Means for Solving the Problem] A DC-power-supply means to output direct current 
power in order that invention of claim 1 may attain the above-mentioned purpose, The 
power amplifier with which an output frequency amplifies the output of an oscillation 
means by using as a power source the oscillation means which is adjustable, and a 
DC-power-supply means, and outputs high-frequency power, The electrodeless 
discharge LGT with which the discharge gas which discharges when the high 
frequency electromagnetic field produced from power amplifier around the excitation 
coil with which the high frequency current is supplied, and an excitation coil act was 
enclosed in the bulb, It has an output detection means to detect the output of power 
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amplifier, and the control means to which the output frequency of an oscillation means 
is changed so that the output of an output detection means may be inputted and the 
output of power amplifier may approach the set point It is what is characterized by 
coming to prepare a set point change means to change said set point according to the 
frequency relevant to the output frequency of an oscillation means. Since the set 
point of the output of power amplifier changes according to the frequency relevant to 
the output frequency of an oscillation means The output according to the frequency 
characteristics of the various properties by the combination of an electrodeless 
discharge LGT and an excitation coil can be supplied to an excitation coil from power 
amplifier. When the set point of the output of power amplifier is made into constant 
value, while the excessive stress to the circuit element which poses a problem can be 
avoided and a suitable circuit design becomes possible The electromagnetic field 
impressed to an electrodeless discharge LGT can be made into a suitable value, 
starting of an electrodeless discharge LGT is ensured, and it becomes possible to 
cease to generate, and for going out etc. to be stabilized and to make the light switch 
on. 

[0024] Invention of claim 2 becomes that it can simplify the configuration of said set 
point change means comparatively since said set point change means is gradually 
changed or it changes said set point to adjustable within the limits of the output 
frequency of said oscillation means linearly in invention of claim 1. 
[0025] Invention of claim 3 is set to invention of claim 1 or claim 2. Said set point 
change means a means by which it is prepared in said control means and said control 
means detects the output frequency of said power amplifier — or Since the frequency 
relevant to the output frequency of said oscillation means is obtained using a means 
to detect the output frequency of said oscillation means, or a means to detect the 
output of said control means, the output frequency of said power amplifier can be 
made to reflect in the frequency for deciding said set point correctly. 
[0026] In invention of claim 1 thru/or claim 3, since said control means is not 
concerned with the output of said output detection means but fixes the output 
frequency of said oscillation means after lighting of said electrodeless discharge LGT, 
invention of claim 4 can simplify the configuration of said control means. 
[0027] In invention of claim 1, claim 2, or claim 4, since said set point change means is 
formed in said control means, said control means has a fixed oscillation means 
oscillate on a fixed frequency and invention of claim 5 detects the frequency relevant 
to the output frequency of said oscillation means using the output of a fixed oscillation 
means, it can detect the frequency relevant to the output frequency of said oscillation 
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means with a sufficient precision. 

[0028] Since invention of claim 6 controls the oscillation frequency of said oscillation 
means by the output according to the difference of the oscillation frequency of said 
fixed oscillation means, and the oscillation frequency of said oscillation means of said 
control means in invention of claim 5, the oscillation frequency of said oscillation 
means is correctly controllable. 

[0029] Since the oscillation frequency of said fixed oscillation means is equal to the 
fixed frequency after lighting of said electrodeless discharge LGT and invention of 
claim 7 is set up in invention of claim 5 or claim 6, the configuration of said control 
means becomes easy. 

[0030] Invention of claim 8 has a fixed oscillation means to oscillate said control 
means on a fixed frequency to adjustable within the limits of the output frequency of 
said oscillation means, in invention of claim 1, and since said set point change means 
changes said set point to adjustable within the limits of the output frequency of said 
oscillation means gradually with the fixed frequency of a fixed oscillation means, it can 
simplify the configuration of said control means. 

[0031] In invention of claim 1 thru/or claim 8, since said output detection means 
detects the electrical potential difference impressed to said excitation coil, or the 
current which flows in said excitation coil, invention of claim 9 can detect the output 
of said power amplifier correctly and easily. 

[0032] Invention of claim 10 is equipped with the capacitive component by which 
series connection was carried out to said excitation coil between said power amplifier 
and said excitation coils in invention of claim 1 thru/or claim 8. Said output detection 
means can make low the electrical potential difference which treats the electrical 
potential difference of the near terminal which is not connected to said excitation coil 
in said capacitive component compared with direct or the case where the both-ends 
electrical potential difference of said excitation coil is detected since it pressures 
partially and detects. 

[0033] A DC-power-supply means by which invention of claim 1 1 outputs direct 
current power, and an oscillation means by which an output frequency is adjustable, 
The power amplifier which amplifies the output of an oscillation means by using a 
DC-power-supply means as a power source, and outputs high-frequency power, The 
electrodeless discharge LGT with which the discharge gas which discharges when the 
high frequency electromagnetic field produced from power amplifier around the 
excitation coil with which the high frequency current is supplied, and an excitation coil 
act was enclosed in the bulb, It has an output detection means to detect the output of 
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power amplifier, and the control means to which the output frequency of an oscillation 
means is changed so that the output of an output detection means may be inputted 
and the output of power amplifier may approach the set point. A set point change 
means by which a control means changes said set point according to the output 
frequency of an oscillation means, Have a fixed oscillation means to oscillate on a 
fixed frequency, and the oscillation frequency of said oscillation means is controlled 
by the output according to the difference of the oscillation frequency of a fixed 
oscillation means, and the oscillation frequency of said oscillation means. Since it is 
characterized by not being concerned with the output of an output detection means, 
but fixing the oscillation frequency of an oscillation means after lighting of an 
electrodeless discharge LGT and the set point of the output of power amplifier 
changes according to the output frequency of an oscillation means The output 
according to the frequency characteristics of the various properties by the 
combination of an electrodeless discharge LGT and an excitation coil can be supplied 
to an excitation coil from power amplifier. When the set point of the output of power 
amplifier is made into constant value, while the excessive stress to the circuit element 
which poses a problem can be avoided and a suitable circuit design becomes possible 
The electromagnetic field impressed to an electrodeless discharge LGT can be made 
into a suitable value, starting of an electrodeless discharge LGT is ensured, and it 
becomes possible to cease to generate, and for going out etc. to be stabilized and to 
make the light switch on. 
[0034] 

[Embodiment of the Invention] Since the fundamental configuration of each operation 
gestalt explained below is the same as a configuration conventionally which was 
shown in drawing 14 , it gives the same sign to the same component, omits explanation 
suitably, and, below, mainly explains difference with a configuration conventionally. 
[0035] (Operation gestalt 1) the basic configuration of the electrodeless discharge 
LGT lighting device of this operation gestalt — the former — a configuration and 
abbreviation, as it is the same and is shown in drawing 1 (a) DC power supply 1 which 
are DC-power-supply means to output direct current power, and the oscillation 
means 5 which consists an output frequency of an oscillator of a strange good 
armature-voltage control form, The power amplifier 2 which amplifies the output of 
the oscillation means 5 by using DC power supply 1 as a power source, and outputs 
high-frequency power, It has electrodeless discharge LGT 1 0 enclosed in the bulb by 
which the discharge gas which discharges and emits light when the high frequency 
electromagnetic field produced from power amplifier 2 around the excitation coil 9 
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with which the high frequency current is supplied, and the excitation coil 9 act 
consists of a translucency ingredient. By forming RF electromagnetic field in the 
perimeter of the excitation coil 9, and making this RF electromagnetic field act on the 
discharge gas enclosed with electrodeless discharge LGT 10 by passing the high 
frequency current in the excitation coil 9 from power amplifier 2 Discharge is 
produced, a RF plasma current is generated and light is made to emit by ionization 
thru/or excitation of discharge gas. In addition, although not illustrated, between 
power amplifier 2 and the excitation coil 9, the matching circuit is prepared like the 
conventional example. 

[0036] Moreover, with this operation gestalt, an output detection means 1 1 to detect 
the output of power amplifier 2 is established between power amplifier 2 and the 
excitation coil 9, and the control means 6 to which the output frequency of the 
oscillation means 5 is changed so that the detection output of the output detection 
means 1 1 may be carried out as an input and the set point (desired value) may be 
made to carry out abbreviation coincidence of the output of power amplifier 2 is 
established. 

[0037] The current transformer CT which detects the current which flows in the 
excitation coil 9 as shown in drawing 2 constitutes the output detection means 11. 
Therefore, with the output detection means 1 1 , since the reinforcement of 
electromagnetic field required for electrodeless discharge LGT 10 to light up and the 
current of the strong excitation coil 9 of relation are measured directly, the output of 
power amplifier 2 can be measured correctly and easily, and the controllability at the 
time of bringing the output of power amplifier 2 close to the set point by controlling 
the oscillation means 5 by the control means 6 improves. 

[0038] By the way, with this operation gestalt, the current which flows in the 
excitation coil 9 as an output of the power amplifier 2 detected in the output detection 
means 1 1 as mentioned above is adopted, and the description is in the point that the 
control means 6 equips the control means 6 with a set point change means to change 
the set point of the output of power amplifier 2 according to a frequency as a function 
of clock frequency as shown in "I" of drawing 1 (b). It decreases in monotone as the 
set point changes linearly into the clock frequency range of the oscillation means 5 
(frequency tuning range) and clock frequency becomes high here. On the other hand, 
the current of the excitation coil 9 required for starting of electrodeless discharge 
LGT 10 can lessen the amount of margins of the set point by changing the set point 
with a set point change means from becoming such a small value (referring to drawing 
15 ) at the high frequency side of clock frequency within the limits compared with the 
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conventional example 1 that clock frequency becomes high at clock frequency within 
the limits as the conventional example 1 explained. In addition, with this operation 
gestalt, since the point that the output frequency property and the set point (the set 
point turns into a value which changes with frequencies) of power amplifier 2 were in 
agreement by establishing the above-mentioned set point change means turns into 
the operating point, even when the output frequency property of power amplifier 2 
varies by dispersion in a circuit element etc., it becomes possible to make it operate 
with the suitable set point. 

[0039] The set point change means of a control means 6 is constituted so that the set 
point may be set up according to the above-mentioned function according to the 
output frequency of the oscillation means 5. A control means 6 It has the frequency to 
voltage converter (F-V converter) which is not illustrated as a frequency detection 
means to detect the output frequency of the oscillation means 5. Furthermore, it has 
the frequency control section 16 which controls the output frequency of the 
oscillation means 5 based on the output of a F-V converter, and the detection output 
by the output detection means 1 1. A F-V converter detects the output frequency of 
the oscillation means 5, and the output frequency of the oscillation means 5 is 
controlled based on the output of a F-V converter, and the detection output by the 
output detection means 11. Therefore, in a control means 6, though the electrical 
potential difference of a small signal with comparatively easy handling is detected in 
detecting the output frequency of the oscillation means 5, the set point can be set up 
using the electrical potential difference proportional to a frequency equivalent to the 
output frequency of power amplifier 2, and the set point over a frequency can be 
determined correctly. 

[0040] Moreover, the control means 6 has the voltage source E1 which outputs a fixed 
electrical potential difference, as shown in drawing 3 , after lighting of electrodeless 
discharge LGT 10, the output voltage of a control means 6 is fixed by making output 
voltage of a voltage source E1 into the output voltage of a control means 6, and is not 
concerned with the output of the output detection means 11, but fixes the output 
frequency of the oscillation means 5. Therefore, since the clock frequency in the 
lighting condition of electrodeless discharge LGT 10 which is a load becomes fixed, a 
cure by the noise becomes easy. Moreover, the plasma cannot occur on the bulb of 
electrodeless discharge LGT 10, but the set point corresponding to frequency 
characteristics can be set up at the time of starting with the frequency 
characteristics steep since the Q value of the excitation coil 9 is high by the 
combination of electrodeless discharge LGT 10 and the excitation coil 9, and the 
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configuration of a control means 6 can be simplified by fixing the set point after 
lighting to which frequency characteristics become comparatively loose. 
[0041] A deer is carried out In the electrodeless discharge LGT lighting device of this 
operation gestalt By making the set point of the output of power amplifier 2 into the 
function of clock frequency (frequency relevant to the output frequency of the 
oscillation means 5), and fluctuating the set point with the value of clock frequency 
The output according to the frequency characteristics of the various properties by 
the combination of electrodeless discharge LGT 10 and the excitation coil 9 can be 
supplied to the excitation coil 9 from power amplifier 2. When the set point of the 
output of power amplifier 2 is made into constant value, while the excessive stress to 
the circuit element which poses a problem can be avoided and a suitable circuit design 
becomes possible The electromagnetic field impressed to electrodeless discharge 
LGT 10 can be made into a suitable value, starting of electrodeless discharge LGT 10 
is ensured, and it becomes possible to cease to generate, and for going out etc. to be 
stabilized and to make the light switch on. 

[0042] (Operation gestalt 2) the basic configuration of the electrodeless discharge 
LGT lighting device of this operation gestalt — the operation gestalt 1 and 
abbreviation, as it is the same and is shown in drawing 4 R> 4 The output detecting 
element 14 into which the detection output of the output detection means 11 is 
inputted for a control means 6, The frequency comparator 1 3 which compares with 
the oscillation frequency of the fixed oscillation means 12 and the oscillation 
frequency of the oscillation means 5 a fixed oscillation means 12 to oscillate on a fixed 
frequency, It has the frequency control section 16 which controls the output 
frequency of the oscillation means 5 based on the output of the output detecting 
element 14 and the frequency comparator 13. By using as the clock frequency of the 
oscillation frequency 5, and near reference frequency, the oscillation frequency of the 
fixed oscillation means 12 The set point which could measure the output frequency of 
the oscillation means 5 correctly, and was explained with the operation gestalt 1 can 
be set as a suitable value. And since what is necessary is to control only a part for the 
difference of the oscillation frequency (reference frequency) of the fixed oscillation 
means 12, and the oscillation frequency of the oscillation means 5 in controlling the 
oscillation frequency of the oscillation means 5, the oscillation frequency of the 
oscillation means 5 is correctly controllable. Since other configurations and actuation 
are the same as the operation gestalt 1 , explanation is omitted. 

[0043] In addition, although the oscillation frequency of the fixed oscillation means 12 
is set as the clock frequency of the oscillation means 5, and a near frequency, the 
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oscillation frequency (reference frequency) of the fixed oscillation means 12 is set as 
a frequency high enough compared with the clock frequency of the oscillation means 5, 
and you may make it measure the clock frequency of the oscillation means 5 with this 
operation gestalt by counting the periodicity of the reference frequency in one period 
of the output of the oscillation means 5. 

[0044] (Operation gestalt 3) the basic configuration of the electrodeless discharge 
LGT lighting device of this operation gestalt — the operation gestalt 2 and 
abbreviation — as it is the same and is shown in drawing 5 R> 5, the control means 6 
is equipped with the same fixed oscillation means 12 as the operation gestalt 2, and 
the description is in the point of having set up the oscillation frequency of the fixed 
oscillation means 1 2 so that it may become equal to the fixed frequency after lighting 
of electrodeless discharge LGT 1 0. Other configurations and actuation are the same 
as that of the operation gestalt 2. 

[0045] Since it ends with control which carries out a deer and sets a part for the 
difference of the oscillation frequency of the fixed oscillation means 12, and the 
oscillation frequency of the oscillation means 5 to 0 after lighting of electrodeless 
discharge LGT 10 with this operation gestalt the oscillation frequency of the 
oscillation means 5 is correctly [ simply and ] fixable after lighting of electrodeless 
discharge LGT 10. 

[0046] (Operation gestalt 4) the basic configuration of the electrodeless discharge 
LGT lighting device of this operation gestalt — the operation gestalt 2 and 
abbreviation, as it is the same and is shown in drawing 6 R> 6 The control means 6 is 
equipped with the fixed oscillation means 12 and the frequency comparator 13, and 
before lighting of electrodeless discharge LGT 10, after it performs the same control 
as the operation gestalt 2 and electrodeless discharge LGT 10 lights up, the 
description is in the point of performing control which sets constant the set point 
explained with the operation gestalt 1. Other configurations and actuation are the 
same as the operation gestalt 2. 

[0047] By carrying out a deer, making the set point of the output of power amplifier 2 
into the function of clock frequency (frequency relevant to the output frequency of 
the oscillation means 5) with this operation gestalt, and fluctuating the set point with 
the value of clock frequency The output according to the frequency characteristics of 
the various properties by the combination of electrodeless discharge LGT 1 0 and the 
excitation coil 9 can be supplied to the excitation coil 9 from power amplifier 2. When 
the set point of the output of power amplifier 2 is made into constant value, while the 
excessive stress to the circuit element which poses a problem can be avoided and a 
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suitable circuit design becomes possible The electromagnetic field impressed to 
electrodeless discharge LGT 10 can be made into a suitable value, starting of 
electrodeless discharge LGT 10 is ensured, and going out etc. ceases to occur. And 
since the set point is fixed after lighting, the configuration of a control means 6 
becomes easy and the clock frequency in the lighting condition of electrodeless 
discharge LGT 10 which is a load becomes fixed, a cure by the noise becomes easy. 
[0048] (Operation gestalt 5) the basic configuration of the electrodeless discharge 
LGT lighting device of this operation gestalt — the operation gestalt 1 and 
abbreviation, as it is the same and is shown in drawing 7 R> 7 The control means 6 is 
equipped with the frequency to voltage converter 1 5 as a frequency detection means 
to consider the output of power amplifier 2 as an input, and to detect the output 
frequency of power amplifier 2. The point that the set point change means explained 
with the operation gestalt 1 changes the set point according to the output voltage of a 
frequency to voltage converter 1 5 is different. That is, with this operation gestalt, the 
set point is set up according to the output frequency of the power amplifier 2 which is 
a frequency relevant to the output frequency of the oscillation means 5. Since other 
configurations and actuation are the same as the operation gestalt 1, explanation is 
omitted. 

[0049] A deer is carried out, and with this operation gestalt, like the operation gestalt 
1, starting of electrodeless discharge LGT 10 is ensured, going out etc. can be 
prevented from generating, and it becomes possible to set the set point as a more 
suitable value compared with the case where the set point is moreover set up 
according to the output frequency of the oscillation means 5 like the operation gestalt 
1. 

[0050] (Operation gestalt 6) the basic configuration of the electrodeless discharge 
LGT lighting device of this operation gestalt — the operation gestalt 1 and 
abbreviation, as it is the same and is shown in drawing 8 R> 8 It has the fixed 
oscillation means 12 which a control means 6 oscillates on a fixed frequency. The 
point that the set point change means which measured the output frequency of power 
amplifier 2 by using the oscillation frequency of the fixed oscillation means 12 for 
reference frequency, and was explained with the operation gestalt 1 changes the set 
point according to the output frequency of power amplifier 2 is different. In addition, 
the same sign is given to the same component as the operation gestalt 1, and 
explanation is omitted. 

[0051] A deer can be carried out, the output frequency of power amplifier 2 can be 
correctly measured with this operation gestalt, and the set point can be set as a 
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suitable value by setting up the set point according to the output frequency of power 
amplifier 2. 

[0052] (An operation gestalt 7) the basic configuration of the electrodeless-discharge 
LGT lighting device of this operation gestalt — the operation gestalt 1 and 
abbreviation — as it is the same and is shown in drawing 9 R> 9, a control means 6 is 
equipped with an electrical-potential-difference detection means (not shown) detect 
the output voltage from a control means 6 to the oscillation means 5, and the point 
that the set point change means explained with the operation gestalt 1 changes the 
set point according to the output voltage of a control means 6 is different That is, with 
this operation gestalt, a control means 6 detects the frequency relevant to the output 
frequency of the oscillation means 5 based on the output voltage of control means 6 
self, and the set point is set up according to this detected frequency. In here, the 
output voltage of a control means 6 is direct current voltage, and has the advantage of 
being easy to treat compared with the output of power amplifier 2. Since other 
configurations and actuation are the same as the operation gestalt 1 , explanation is 
omitted. 

[0053] A deer can be carried out and the configuration of a control means 6 can be 
simplified with this operation gestalt compared with the case where the output 
frequency of power amplifier 2 is detected like the operation gestalt 6. 
[0054] Are the same. (Operation gestalt 8) the basic configuration of the 
electrodeless discharge LGT lighting device of this operation gestalt — the operation 
gestalt 1 and abbreviation — The control means 6 is equipped with a set point change 
means to change the set point of the output of power amplifier 2 according to a 
frequency as a function of clock frequency like I in drawing 10 (b). The set point It 
decreases gradually as clock frequency becomes high in the clock frequency range of 
the oscillation means 5 (frequency tuning range). In addition, since other 
configurations and actuation are the same as the operation gestalt 1 , explanation is 
omitted. 

[0055] That is, with this operation gestalt, it is the function with which the frequency 
tuning range of the oscillation means 5 is divided among the two or more division (this 
operation gestalt three sections), the set point changes gradually, and the set point 
turns into constant value within each section. The electrical-potential-difference 
value equips the control means 6 with the change-over switch SW which chooses any 
one of the voltage sources E1, E2, and E3 which are three [ different, respectively ], 
and the three voltage sources El. E2, and E3 here, and it is constituted so that 
electrical-potential-difference 1 of three voltage sources E1, E2, and E3 may be 
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adopted as the set point according to the clock frequency of the oscillation means 5. 
Now, near the minimum of clock frequency within the limits, the set point will be set up 
corresponding to El, the clock frequency of EKE2<E3, then the oscillation means 5 
will be set up near an upper limit corresponding to E3, and an 
electrical-potential-difference value will be set up near a core corresponding to E2. 
[0056] A deer is carried out. The electrodeless discharge LGT lighting device of this 
operation gestalt By making the set point of the output of power amplifier 2 into the 
function of clock frequency (frequency relevant to the output frequency of the 
oscillation means 5), and fluctuating the set point with the value of clock frequency 
like the operation gestalt 1 The output according to the frequency characteristics of 
the various properties by the combination of electrodeless discharge LGT 10 and the 
excitation coil 9 can be supplied to the excitation coil 9 from power amplifier 2. When 
the set point of the output of power amplifier 2 is made into constant value, while the 
excessive stress to the circuit element which poses a problem can be avoided and a 
suitable circuit design becomes possible The electromagnetic field impressed to 
electrodeless discharge LGT 10 can be made into a suitable value, starting of 
electrodeless discharge LGT 10 is ensured, and it becomes possible to cease to 
generate, and for going out etc. to be stabilized and to make the light switch on. 
Moreover, with this operation gestalt, since the set point in the set point change 
means of a control means 6 can be switched with a change-over switch SW by having 
the set point which turns into constant value within each above-mentioned section in 
the clock frequency range, respectively, it becomes possible to simplify the circuitry 
of a control means 6. 

[0057] (Operation gestalt 9) the basic configuration of the electrodeless discharge 
LGT lighting device of this operation gestalt — the operation gestalt 8 and 
abbreviation, as it is the same and is shown in drawing 1111 (a) It has the fixed 
oscillation means 12 which a control means 6 oscillates on a fixed frequency, and the 
description is set as the frequency of the boundary point from which the set point 
changes gradually in the clock frequency range as the oscillation frequency f2 of the 
fixed oscillation means 12 shows drawing 1 1 (b). 

[0058] Moreover, with this operation gestalt, the comparison means [ size / of the 
oscillation frequency of the oscillation means 5 and the oscillation frequency of the 
fixed oscillation means 12 / a control means 6 ] 17 is established, and a set point 
change means changes the set point based on the output of the comparison means 17. 
Therefore, with this operation gestalt, since the oscillation frequency of the fixed 
oscillation means 12 is adopted as reference frequency which determines the set 
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point in a set point change means, while being able to ask for the reference frequency 
of the boundary where the set point switches correctly, the configuration for 
calculating the set point can be simplified. 

[0059] By the way, although the current to which an output detection means 1 1 to 
detect the output of power amplifier 2 flows in the excitation coil 9 was detected, the 
output detection means 1 1 may consist of each above-mentioned operation gestalt 
so that the electrical potential difference impressed to the excitation coil 9 may be 
detected, as shown in drawing 1 2 . If such an output detection means 1 1 is adopted, 
since the electrical potential difference impressed to the excitation coil 9 can be 
measured directly and the condition of the excitation coil 9 can be measured correctly, 
the set point can be determined appropriately. 

[0060] Moreover, the capacitive component connected to the excitation coil 9 
between power amplifier 2 and the excitation coil 9 at a serial as shown in drawing 13 
19 is inserted, and the output detection means 11 pressures partially the electrical 
potential difference of the near terminal which is not connected to the excitation coil 
9 in the capacitive component 19 by capacitors C1 and C2, and you may make it 
detect it. (For example, capacitor) If such a configuration is adopted, the electrical 
potential difference treated compared with the case where the both-ends electrical 
potential difference of the excitation coil 9 is detected can be made low. In addition, 
that it may be made to carry out direct detection of the electrical potential difference 
of the near terminal which is not connected to the excitation coil 9 in the capacitive 
component 1 9 has the natural output detection means 1 1 . 
[0061] 

[Effect of the Invention] A DC-power-supply means by which invention of claim 1 
outputs direct current power, and an oscillation means by which an output frequency 
is adjustable, The power amplifier which amplifies the output of an oscillation means 
by using a DC-power-supply means as a power source, and outputs high-frequency 
power, The electrodeless discharge LGT with which the discharge gas which 
discharges when the high frequency electromagnetic field produced from power 
amplifier around the excitation coil with which the high frequency current is supplied, 
and an excitation coil act was enclosed in the bulb, It has an output detection means 
to detect the output of power amplifier, and the control means to which the output 
frequency of an oscillation means is changed so that the output of an output 
detection means may be inputted and the output of power amplifier may approach the 
set point. Since it comes to prepare a set point change means to change said set 
point according to the frequency relevant to the output frequency of an oscillation 
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means and the set point of the output of power amplifier changes according to the 
frequency relevant to the output frequency of an oscillation means The output 
according to the frequency characteristics of the various properties by the 
combination of an electrodeless discharge LGT and an excitation coil can be supplied 
to an excitation coil from power amplifier. When the set point of the output of power 
amplifier is made into constant value, while the excessive stress to the circuit element 
which poses a problem can be avoided and a suitable circuit design becomes possible 
The electromagnetic field impressed to an electrodeless discharge LGT can be made 
into a suitable value, starting of an electrodeless discharge LGT is ensured, and it is 
effective in it becoming possible to cease to generate, and for going out etc. to be 
stabilized and to make the light switch on. 

[0062] Invention of claim 2 is effective in said set point change means becoming 
possible [ simplifying the configuration of said set point change means comparatively ], 
since it is made to change gradually or it changes said set point to adjustable within 
the limits of the output frequency of said oscillation means linearly in invention of 
claim 1. 

[0063] Invention of claim 3 is set to invention of claim 1 or claim 2. Said set point 
change means a means by which it is prepared in said control means and said control 
means detects the output frequency of said power amplifier — or a means to detect 
the output frequency of said oscillation means — or Since the frequency relevant to 
the output frequency of said oscillation means is obtained using a means to detect the 
output of said control means, there is effectiveness of the ability to make the output 
frequency of said power amplifier reflect in the frequency for deciding said set point 
correctly. 

[0064] In invention of claim 1 thru/or claim 3, since said control means is not 
concerned with the output of said output detection means but fixes the output 
frequency of said oscillation means after lighting of said electrodeless discharge LGT, 
invention of claim 4 is [ a control means ] effective in the ability to simplify the 
configuration of said control means. 

[0065] Said set point change means is formed in said control means, and since said 
control means has a fixed oscillation means oscillate on a fixed frequency and detects 
the frequency relevant to the output frequency of said oscillation means using the 
output of a fixed oscillation means, invention of claim 5 is [ a control means ] effective 
in the frequency relevant to the output frequency of said oscillation means being 
detectable with a sufficient precision in invention of claim 1, claim 2, or claim 4. 
[0066] In invention of claim 5, since said control means controls the oscillation 
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frequency of said oscillation means by the output according to the difference of the 
oscillation frequency of said fixed oscillation means, and the oscillation frequency of 
said oscillation means, invention of claim 6 is [ a control means ] effective in the 
oscillation frequency of said oscillation means being correctly controllable. 
[0067] In invention of claim 5 or claim 6, since the oscillation frequency of said fixed 
oscillation means is set up equally to the fixed frequency after lighting of said 
electrodeless discharge LGT, invention of claim 7 is effective in the configuration of 
said control means becoming easy. 

[0068] Invention of claim 8 has a fixed oscillation means to oscillate said control 
means on a fixed frequency to adjustable within the limits of the output frequency of 
said oscillation means, in invention of claim 1 , and since said set point change means 
changes said set point to adjustable within the limits of the output frequency of said 
oscillation means gradually with the fixed frequency of a fixed oscillation means, it is 
effective in the ability to simplify the configuration of said control means. 
[0069] In invention of claim 1 thru/or claim 8, since said output detection means 
detects the electrical potential difference impressed to said excitation coil, or the 
current which flows in said excitation coil, invention of claim 9 is [ a means ] effective 
in the output of said power amplifier being easily [ correctly and ] detectable. 
[0070] Invention of claim 10 is equipped with the capacitive component by which 
series connection was carried out to said excitation coil between said power amplifier 
and said excitation coils in invention of claim 1 thru/or claim 8. Said output detection 
means is effective in the ability to make low the electrical potential difference which 
treats the electrical potential difference of the near terminal which is not connected 
to said excitation coil in said capacitive component compared with direct or the case 
where the both-ends electrical potential difference of said excitation coil is detected 
since it pressures partially and detects. 

[0071] A DC-power-supply means by which invention of claim 11 outputs direct 
current power, and an oscillation means by which an output frequency is adjustable, 
The power amplifier which amplifies the output of an oscillation means by using a 
DC-power-supply means as a power source, and outputs high-frequency power, The 
electrodeless discharge LGT with which the discharge gas which discharges when the 
high frequency electromagnetic field produced from power amplifier around the 
excitation coil with which the high frequency current is supplied, and an excitation coil 
act was enclosed in the bulb, It has an output detection means to detect the output of 
power amplifier, and the control means to which the output frequency of an oscillation 
means is changed so that the output of an output detection means may be inputted 
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and the output of power amplifier may approach the set point. A set point change 
means by which a control means changes said set point according to the output 
frequency of an oscillation means, Have a fixed oscillation means to oscillate on a 
fixed frequency, and the oscillation frequency of said oscillation means is controlled 
by the output according to the difference of the oscillation frequency of a fixed 
oscillation means, and the oscillation frequency of said oscillation means. Since it is 
not concerned with the output of an output detection means, but the oscillation 
frequency of an oscillation means is fixed after lighting of an electrodeless discharge 
LGT and the set point of the output of power amplifier changes according to the 
output frequency of an oscillation means The output according to the frequency 
characteristics of the various properties by the combination of an electrodeless 
discharge LGT and an excitation coil can be supplied to an excitation coil from power 
amplifier. When the set point of the output of power amplifier is made into constant 
value, while the excessive stress to the circuit element which poses a problem can be 
avoided and a suitable circuit design becomes possible The electromagnetic field 
impressed to an electrodeless discharge LGT can be made into a suitable value, 
starting of an electrodeless discharge LGT is ensured, and it is effective in it 
becoming possible to cease to generate, and for going out etc. to be stabilized and to 
make the light switch on. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The operation gestalt 1 is shown, (a) is a circuit block diagram and (b) is 
an explanatory view of operation. 

[Drawing 2] It is a circuit block diagram same as the above. 

[Drawing 3] It is a circuit block diagram same as the above. 

[Drawing 4] It is the circuit block diagram showing the operation gestalt 2. 

[Drawing 5] It is the circuit block diagram showing the operation gestalt 3. 

[Drawing 6] It is the circuit block diagram showing the operation gestalt 4. 

[Drawing 7] It is the circuit block diagram showing the operation gestalt 5. 

[Drawing 8] It is the circuit block diagram showing the operation gestalt 6. 

[Drawing 9] It is the circuit block diagram showing the operation gestalt 7. 

[Drawing 10] The operation gestalt 8 is shown, (a) is a circuit block diagram and (b) is 

an explanatory view of operation. 

[Drawing 1 1] The operation gestalt 9 is shown, (a) is a circuit block diagram and (b) is 
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an explanatory view of operation. 

[Drawing 12] It is the circuit block diagram showing one of other examples of 
configuration of each above-mentioned operation gestalt. 

[Drawing 13] It is the circuit block diagram showing one another example of 
configuration of each above-mentioned operation gestalt. 
[Drawing 14] It is the circuit diagram showing the conventional example. 
[Drawing 1 5] It is an explanatory view [ same as the above ] of operation. 
[Description of Notations] 

1 DC Power Supply 

2 Power Amplifier 

5 Oscillation Means 

6 Control Means 

9 Excitation Coil 

10 Electrodeless Discharge LGT 
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melt isriEaj*«kffi¥a^>aj*fc:i!i*>A>'ffflie#as 
a. 

zmwik -r&mzm i * fciifB*^ 2 * fe«is*« 4 ie 

c n^w 6 1 iw!Eaiij#P#&i2 , mii®M$m^®:<m 
MfflfcmkmffiW£&co?mffiwm.k nmizmttzm 
wzx vmimn^mcDmK®mkzmw-tz>zk 

&zkz&mk?m#m5&tztem%m6imcDmm 
-rftit^Ji 1 ^m^mmmkmimmm. 



vttvitiit hzk z%f®. k •? h m$zm 1 Lit^JS 8 
[if^io] mznxmw&kmmm^4tvk<7) 

hwi-ft&hxm&thzk zmwik^zmmi*^ 
Lti^jfi s cov ^-m^nzism^mmmMcmrMfmWi, 

[if jfcif l l ] WMJi £ ftJr?&W.%MM^&b . 

mb LxftM^mnftxzmmLmfflwmjizmx-tz 
mttmmmk. m*mmm^mmmmLtf&%iZti& 

coffin Ai»R(cjG fc mmMmz$Mtzit ft ssibe 

iglSt k Ogilzm LtzftJltzX DMiE^n^a^nm 

R^fWtPt. mmm.'mwjmmzii. m^^ai#a 
iotu^tra^^^n^a^^iijgjftit^iis-rft i t 

[000 1 ] 

*TS-»irftii«®^««"^TSatcM-rft fc^Tftft. 
[000 2 3 

MAifzmnm%cmit>nmztix& 0 . *«ii*®;T 

m LxmfflwmMfrt>mm%in-Ji -ttio 

tc#ffl$ it hzkizx-? xmnm%cmr&jimz-<t& x 
oizvtzmmmtmft)mmm i %ihtix^&« ttz. 
> <>v7t,zte&m&vico i> <r>i$h 0 . 1 tmvw *> 
w&&>i><Mttat>tix v ^ft . mwffi&mw^ytm 
mxh^^zit, s<>vye>9mzffl®~f& x o izm® 
$ titzmm zi a ji-tffe <m^t>tix^&. wm^x 1 1± 

JScm^x^'fflv^ix-cv^ft. ;<?58<oiMfcy^*JiaHB$ 
Hirftfcii: LT^h^^^Tft*^, ^'^^cortJiffi 



. 1 r 
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~^mx$>&. 

[0003] Z<7)£ o &ffif£0)mWmkWH&W7co 

m?oiiX'$>z>b^om&&gLx^&. mmmmn^. 
tmmttxiz. mm. iai4^t-^<^to*% 

t o o o 4 1 Lfzmm&ticmjMmwii, mmm 

' xmfamxzftji^&mwmm^m'h&mffimmi 

. mifr^s^x? <ju?\BiffiNF$:jt-Lxmmti { mte£ 
ti$m^&. 5 cos,* zmm Lmwm^ * tn^-r-s m-n 

zm&ZitxKM £jfp$'Jir& z t izx vmmmifrwtt i 

l£JUi&gc£l3. 2MHz-13. 8MHzc7)^HT"3l 
$,iiX^Z>. 

[0 0 0 5] LfrLX. KhWm8i2frt>im*4 &9 

fcrsmawassK-ri t iz x k> . mm^ * iv9<nwm\z 
mmmnmftZB&iL. z^m^mmmmmmM 
*t i o izmAZixtiigimtfx izftm zttzx^ 
- x. tscm^t^^xmrn^y-yx^m^^^. 
im.#x<mffi%\^Lm&iiZ£r>xmtz-£&<nx'b 
h. ±mkmz&nh®mmmx\ ot«. 

t ffifl:* u v a t wmmMitTmxzti , A 7 7r #x 

k LT^6 7 0 0 0 P aCDftKcr>5~tsytfmAZtlX 

[0006] «A«i^2ttiirasrai watfjsfflafcy 
>fX7 4;^lll»NF^L-C«aiSiiA:2fflitf5l8IWft 
ih7yy^? (MOSFET) Ql, Q 2<7)B:*iJ08S 

y-X(ih7VXTl. T202iK^tf)pJpg|SKS^ 

«^7yxn, T2Sr^-LTmi?#mh^yv ; x^Q 
1. Q2tcA^$^S. «£4Mi&2ML pfWHAJgh 
7yy^Ql, Q2c7)tm-±rt«^mh7Vx>?.^ 

9 Q 1 , Q 2*>«8&£fc«5M!&* h 7Vy^^Q 2 <50V 
-X k (^BltcmSS h 5 >-X C T<0 1 ft^i&fc i V f- 

T\<ni<mmzw.m<,zmwt%ixxt5Y). h?yxr2 



vxT3<mmwmmjmzwMztix^h . § 

[0 0 07] k^T. JiifcDj: 3tc$H5*85ttiii:*j 

iiiStsc (^iuas^t) tFmx'h*). MW^wteiz^ 
m&&7<Dft*m^izfotxmmt&5*<mte'rz>w£ 

tltzb?>XT3cDl fc^O-SStfWEEAJjSHF-Vin 
fc«83*l.Sfck«>fc:* «*ti1Sfl2coai^®|{CiS{t^ 
ft^ttSSh 7>-XCTc7)2^^m8SA7J^ I intC 

*F-VInfcA*Sixfe«Ei:«a[A*«HF-I infcA*$ 

m^t Lxmij-tzx ?izffim.iztix^z>. 
[0008] Mr. ±ftcommmimtff!mmmcDmft 

AZti&t. &m^&5imisi<r>m%m. muz. 1 

3 . 5 MH z ) ■C$SJE£H»&U «*^mS2T'(i^fi 

5 *»4> tun ztL&mmmm^tfmffim hyy^x 
9qi, Q2izA*ztL. nig#K 5<7)&ji tfmiimm 

#2tZXWmZtiXliillZtl&. 
[0009]dClT\ b7^Tl, T2S^U«* 

ffitiiR 1 ^iYLxmsmmtassKomKx^m^imz 
xjjztL. m^mm^2(Diii^mmiiim^h^yxcT 
*iftLx<mmim&7<?>w^Ji%F?i™iz?tfj2ti 

fc. 'ttEA i «»gJ;0€ii^ififflok#^{i. ^vlico 

0Sr®7> LT©ffl**S<iT^-6 k PM Lfz k S tc(i. % 
5 ^fHRSaaR*«Wi tf 13. 2 M H z CiST-r 

&*oizmfctm5'^mte-$-2>Mi£&m&2it. &ti. 
immmtn s 7 *^ ai ^ § ti^B^mEEtt^ * l 

■CfifflaWtt^v ^ k «0r Lfe k * Wi. ^ffi^S 5 «0 
fHBfflaaa* 1 13. 8MHz fc±JW* i d tc^ffi^S 

[ 0 0 1 0 ] * lt . m*mw& 2frto#;h ztitimm 
wcmffi.tfmm34;)s9iz$ih.x. mm^-(j^9<r>mmiz 

1 0 izmAZtitztSiMtfMzftm-th Z k izX o 
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T, ffi.m£.imtxi$m$cr?xvmm s m.L. r 
[ooii] ^xtmmLtzm^m^mmwsmnMi 

%i£m$m<nmim=f- (bk*? > tmmnxtto 

Zb^m<c\bifiX%h. 

[0012] b Z bX\ ±M<om 1 4 Izfjk LtzMWMfa 

mnMimw. (jar. tsfc^j i nmnmimttMfm.m 
$m.ft^«^tS^2«A^fi-^-eS)l.^\ WBPP 

6-7 697 tmh^yyX^Q 
1, Q20«^SW«ESr^ffiL^*ffifS-^2r{ifflll^ 
ffiS7 0«ffiA*^VinfcA^S i o lzLt:ffi&<0 

[00 13] 

i cr^mmzntt}m%mx*iz. njimm%s2<7>AJim 

%m^5^mmmmm^it^ii>(oxh^x . « 
^utiii^2oaj*«ji^!iji±fi : oTi5fe^. nw-c* 

mtijjmj} izm*&fz tzxi>. zn&itws.'fhzt 

§arctt» *£mffi2fttt*Ti o^^«o^tiwJ:-5tm^j 

[0014]4fc, ^*^J2<7)il«ffia**T^:T^a-C 
l*^* h7^^Ql, Q2 <9fiM&l£tf0«EE£tfc£B 

[0015] iit{C*ttT. tWrc&S*t*ffi8«flri 
[0016] t^L^fes SUttSSWWTjSWKBfc* 



ffiSfc«*Tl 0i:li!i®3-f;U9i:Offl^^tc*JV^T# 

[0017] -u. wmmm/R 1 0 iz&^xa. mm 
mwcmi 1 0 b § ti^ie^ a >v 9 & 

S£h.4«SEtt^»<^i i: *£>JS»*fc <k A§ < 11=5: 
4 . Lfctf^T, *m«fctt*T jft*ia«fc8 , 

9ftK* t IS J fir4<?>'C. i£««^*Tl 0O^miJS•W- 
J;o-CA#<fi3rl>-i:£ ; $^&. 

[0018] mtu. mmmsams 1 oot&iwricfcv* 
n^rj >r ;w 9 tzft&t h mm<n*&m i ~ , M.<r>m. b%h 

[0019] — 0>Ji: LT. !)®3^;W9^»i[aS*8iCSr 

[0020] mftffl&%t.bmv&ticmtf 1 o oifiw^rfc 

i o *W«C=S:-5"Cfe 0 . ismfiBStrnfl- 1 0 Sr^»$^ 

;P9 cgin-tss-att h x o iz®m^-&%&. m 
wcmi i o ifmmz^mth x o (tas 

fit) ^iS^-ri>-^^ ; 5ri>« icoio^:^-. 

mmmumtt 1 o ^m-t^z ! m^m^.ti i ^< % 

&t,zi>m}>t>-?. # t ffiv ^n^««E 

X'b&mft&gkhjyitxfQi, Q2cvxh\sxtm 
a#<^s. zotztb. ^m^mmk^-^bm-cr, 



'(5) 003-332090 (P2003-I90 



[00 2 1] £tz. *Emfiafi5t®:Tl 0(iig3^f >U9t 

mmmwcmr i o ##?»rf h Roi&ga ;u 9 ^Epjrr 

[0022] *ftw^9em&izmx-x&ztitit><?>T 
zogmz. mwmmftzmmizim. ^*t$ 
h h z t 

[00 2 3] 

8k. tt^^#^T'&&fgll#8k. 

wm-mtrntz z t iz* <9mmt&&'mtfAW^\s7 
ftizmAztifzmnm&mit. mjimmz&attzm 

mmt.izmg:LtimmiizjBixmk?&(7>x\ mnm 
■t&zt h z b iz% 0 . «*n»s»<oas^<o»5g 

x h l/X ^jg»t* k tfX'Z , jftW&BHHRifa^fl&fc: 

ffik-ts<rk#-e#. #ftHttjtttCT<oteiii&fl@gfc: u 

[0024] tf*Ja2<7)%HJ{i N 1 <7)^(.-t3V^ 

<tm &L*$mmfemz-t& z b . 
[0025] mim3<7mm\t. mm 1 ttzttm^m 



mzmf^ti. mmm^mi. msm^mm^m^ 

zmtti^&^&zm^xmmm^&niiijjmmitzm 
miizmim*mm&n&*mmLt:JEm£5®kz-*t2> 

ZbtfiX'*&. 

[0026] msm* <vm»i* m$m 1 %\*i,mxm 

3«>SWl(c;fevvc. tnrlE»J«^att, Btrfe*Emi£fi!c®:T 

fmt&wtiJimmsLZffittzcox'. msm&mn 

[oo27] awas 5 it^Jii tfzamm 
2£tzim&m4<7>ftmzi5^x . mB8%.msM&& 
t±. mmm¥-mzmift>ti. mwmwzmi. -mm 
mmcxtfmthw&s&mziii,. mfezmt&n 
aw &mm Lxmi%m^^iiiJimmnzmm Ltzm 

Ltzmmizmmsk< mtn-r h z b ttx% h . 
[0028] m^meco^mit. ffi$m5<vmiiz&^ 
x. mimm^mi. mmfeftwt&vtimmw&b 
mmn^&<?>$mfflmsibcDmz& ttzftjuzj: oi-r 
m¥m^®<mmmwL%iZMW-?&cDX'. mtmm^®. 
<?mmmit:im!,z®mt&z t ^> . 

[0029] m$3g 7 ^BJ«, It^JS 5 £ fctii*#B 

x\^h<7)x\ mfflm^&vmmt&mztf;*. 
[0030] wmmsvmtm. m$m 1 nwrnzn^ 
x. mmm^mt. m^w^mn^m^m^^m 

BSSrfSB^fk-ri. Z b ifiX'% h . 
[003 1 ] »*JH9 ^BJJi. it^Jll «rir>L»*JS 

B.o«stc«aj-r & - k a*c# . 
[0032] imm 1 o^ajji. is^a 1 st^lm* 
jasco^tfev^T. BoiB«*ii.iis§kmnEiae3-f;i/ 

im&^j Mzmmztix^^mcDffi^m&imm 
$>&wtftKLxmiti-t&(7)x\ mmm^-ow^ 

W±*miii-t$>W&lzitKX®.o «JE* <£< i k* J 

[0033] at$)g 1 1 . immjj Z&ttZ 
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tt.z*t&wi&m$£tt&&b* ffimrcftmt&m 
sma*>s^«»*iH»u i!ittaafci»T<ojs*Ta*c: 

»£WH£U £M;L&k'#3S£L&v^ot&9. £ 
[0034] 

W*«jS«0 1 4 ICS Lfcti£#flMtfc 6 frt> , 

[0035] (Utim 1 ) #HS®E3«<7)£S*ffi!fc«*T 

Tb&mfimMl k. aj*««88c* 1 *r3E : Sr«BBSiJ«^> 
fHB»*»4>*Sf6«*K5 k s WffiMM 1 ^«^k tt 

4m 2 k , mxmmm 2 ^ ^^mar^tes a* 
aifcWMrrs -r k fci osrai/csBtf 

«#£#j£u znnfflmnM&zmmmzmi 1 oiz 

3ri>. HSLTV^V^ m^)iii|@Ss2 k®^a-f ;W9 



[0036] ifc. #HJ©$$T"Jis «**M«»2 kH 
^aA)V9 b<rm\izn^m^2.(n^^W^h^-h 

tk&^m 1 tfmf^ti-ca 9 , aj**tB*ai 

aitb^l^A^k 2 fcSSE* ( 1* 

[0037] tB*&ai#& 1 1 WH2 fc^cT J: 5 

£ k *«» 2 (7) aj^j *ifts«t=awtt h m<nm» 
[ 0 0 3 8 ] k z?>x\ *mimmx*i±. ±&cox o iz 
kL-caea>f;p9t»sixi»msE^fflk-ci3 0. em 

r-f j ^S-Ti dfc»^ffl«3R^B8Rk JS«RlciG 

^HfiBa -f ^ 9 vmfia*6&&i 1 "CK^ Lfc ± o 
Jlja^C®fflrtfc*3V%Ti&^iS^3^< ^r^iSk'/jN^'Sr 
«k=Sr& (Hi 5#SB> t&^ffl^-fb#SK± 0^ 
^H*35fl:*-*S i k t J; 0 . l lzlt*XW>ftfi 
^SfcSBHrt tfDiK »»0H iza v vC ^Sffl^^- '>* ^*2r^ 
^^-Sik^Sft. 'Srfc. *SUBB!Brc«. 

X\ ®g&3g^)if^o#^kHcJ;0m**i1iS2c7)fti* 

[0039] mm^mec^mmmmm-^i. ^in^a 

&£oizffifcztixi5*). mm^ma. wm^.^<r> 

H«»-tffiiani(F-v3^w) sffi^s 
c F-vaw-<-^<oaj**jJ:tfaj*«iaj*ai ic 

i-4J5»3RiBiJ«»l 6*«i."r*J»). ^iS#S5c7)til^ 
JB«aR*F-V3WC-^fc:J:0«iajL^ F-vaw« 
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wmizitmLtzm&^m^xmmm^^^ z. t tfx- 
# . mmsuz-m- hmsmziEmizm.iz.-th z t 

[00 4 0] ifc, #Jf&P¥&6ii, 03t^-TJ:a^. 
S6 <r>tii^W±t ~t& Z. k X'MWZ®. 6 n&jrmEzm 

x. nffiz'h&mmmmni ovimtfmiztuf&m 

(riot mm?-! )v 9 offl^^-frt i i,igjsffc«pi4*< 
sm&m&rw*. mmmmzttmi.ti®.%.m$:m%. 
l , i^^wtt^jtigw^j&Hc^ h Mjmza&zim 
zmfe-t&z. k t\ mm^-rn. e nffifczmmz^z z t 

[oo4i] u>>lt. ^nimmnmmm&mifitf 

(ftM^mcDitixmmkizmmLtzmmsi.) <^>mmt 

x\ mmmtmn iotmB^^j^9t ^m^h^z 
x ^mw&commm^t iz m ttzmti zmum^ 2 
frhmmu )v 9 h z. t wx-% & <r k o . 

ht£h mmm^rtw&x hux £ ®tt & z. b wx- 
§ , mm^^mmtm^ztch 1 1 t> jc» mmmtm 
m o^mu~t&mm&$:mw%mb^-hzttfxz, 
mmmumtt 1 0 coi&mzmmiz l . 

[0042] ( ntft^m 2 ) ^mtmm<r>mmmcmr 
mmw.<m&mmmwmm 1 1 «r tx-& -> x . 0 
4 t^-r«fc a tc, *fjffli¥a6 ajatam^a 1 1 

SHi^fflSSSg^S 1 2 k , H^ftii^a 1 2<05HS 

i^^ist k sis^a 5 onmus^ t jsaaut 

«»1 3k. aj*«ffi«l 4fcffl«SRJt«»l 3fc^ffi 
©Jffll^ 1 6 k Zffi£X&*) . HSf6S#g 1 2<D^mm 

-TS.rk TSUBBSR 1 t»IB LfcSi^ttS: 

mi (.gmmmk) b%m^ms<^tmmimb<r>m.m 



mwm 1 k m ttc<nxmw*myt,-tz> . 
[ 0 0 4 3 ] ^mmmxit. wfcsm&m. 1 2 

ui^LT**^ mfcsmtm 2^»a! 

[0044] (mtmm3 ) *HSfe^.«Ote«lii5c®:T 

5 ^-r ct 0 ^ . 6 ifimmm 2 1 mme>m%. 
5m*m i2zmtx&K). sfcg?yi#a 1 2 <^i« 
miztemmimtt 1 0 ^^Tf^^ii^jSiiti: « l < 

[0045] L*-LT , *g««iSc®:T 
1 OWjjWTatcliBI^flJR^gl 2 0^Ji^^i:%ii 

mts<vx\ mnmmftioco&ttmz. ««b.ojbb 

[0046] mmmm4 > ^tt^AR^mKwr 
jS«iiii^as3Wijatiiit*BKB 2 k b&pi t ts> o t , 11 

6lzjjk-r£ oiz. M»^S6*«. B^fHR^Sl 2*3 J: 
t/ig?«t«{t5 1 3 ^{ix.Ti3 0 , l 0O 

^THU«IIM®®2k|SI«<7)$!l®$-fiv^ iliM^T 

1 0 wjm ttimt. mmmm 1 xmm Ltzmmmz- 
x xmmtmmm 2 k isi t x-*> h . 

[0047] L^L-T. *H^®T'(i. «*iM@«2 
TasgfiSSaJS-frSik-C. ilSffii!Sc®:Tl Okffll® 

jBtfcaj**«**iB»2*»4>jaje3>f/P9^fiti«-s 

Z. k *>'T'^ S i k te<r 0 . 2 coaJ2l<7)l£5£ffi 

^-^ffik L^^-fcra®k^SHIgS*^\c7)ia^x 

M^x^jg(ti»c:k^T'#. mm&mRimimntt 
&bbi>iz. mmmfonn 1 o^Epjirr-i.TOif zm® 
%mb-?&zb tfxz . mmmmmi 1 0 cot&wizmm 

tzL. $.mz.%b'im§iL%:^Xolz%:&. Lfri>. & 

ttmzm.izm * mm^n. e nmmi^mz 

=5ro. nffix'h&mmmcmri o<7)jmvmt l zi3V& 
®fcm$mij { -mb%&(7)x\ js^tmwsi 

[0048] ( mtmm 5 > 4$gfragsa* wskto 

^:T^«0»|f 1 k m&isi t f s> -5 t . 11 

7 «t 0 iz , mm^-rn e m^tiis^ 2<vftjiz 
xjjb Ln?>mm&2<vft*m®.m.zmiii-tz,mwm% 
ta^mb Lxmma-wmmss 1 s^n^-cfco. si 
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jam 5cD&xmmzmtxm.%.m*3zitz j tz>&tftt 
m-&. ^mmmmxn. ftn^&sco&j) 
mw&Mzffl& t tz mrnxh %> m^ttus* 2 com^m®. 
mzmtxm.&mtf&.%.zti& > moffif&isxvmmi 
mmmm 1 1 m t^cox^mi^-t^ . 
[0049] l^lt. ^gist^n-m. mmmm 1 k 

1 cox 0 izm&^&scD&xmmstizm trt^issra 

,Ika«mk3:&. 

[0050] ( mmm 6 > 2t3SJt$»o*e*ffiR*fl" 

4H^fHB#ai 2^«i.Tl3 l 9, H5£3£fMU 2co 

^a*\ «^iiKS2 nmijmmtiG txmfemz 

[00 5 1] L*>LT. ^OWHirCtt. «*«J*B«2 
[00 52] ( ggfflBJB 7 ) 433tfgffil>ait&ftWT 

mmm.cr>mimmmtmm 1 mmtx-h^x , m 

9t*-ridtc. ffl»#»6#, ffl»^K6 

mzmtxi&m.mtf&feztiz> . zziz&^x. 
m6<n\&xmmtwfcWfcX'fo^xwim§&2<r>\fth 

mmtmmm\ trntKox-mmimm-h. 
[0053] l^lt. -*mmmx°\$. mmme<r> 
x o izmjiwm 2 coftftmrnzmtf &®&t,z jt^ 

T&Jffll^a 6 c0«jS2rf»#^-r & £ k S . 

[0054] {mmsms > :*^i]S6^^im®ifc€*T 
^Tga^**«^{iSIJfe^® 1 k b&p t -c* -> x , ©J 

^^xm^nmrnm < * & coti-c aawiasfew- 
mmi tmt%cox*mwzmm~tz>. 



[0055] Ttcfr-h. *mm&mx'n. wm-^<r> 
i«nsESi«»KHia»iaa (^aaBBarcttsiaa) c 

5£ftk3r&±o : 5:WI&k&-5TV>&. SiOT^a 
6(di, «ffli*»-e<i-eihJW:* 30cr>mJE}®E 1 , E 
2, E3k. 30<*>«]I»E 1 , E2. E3<0V^-f*l*» 
lo^aSK-fi^^^'y^SWkSrWirtJO, f&ii 

^a5«»^aa»fc:«tr 3-pco«jej®e 1 , e 2 . 

E 3<50'5 %<T> 1 o^«JE«SrlS€ffik LTSffl^S i o 
CWjaSil'CV^. V^i. t5I* s EKE2<E3t 

(4E2tcitieL'CKSSiiftikfc:*6. 
[0056] L*»tf . ^M^«W*«ffiStW:Tj^T 
$IXU. HSfi^®lk|sia. «*ifiBS2^)tiJ^iS^ 

»§Hir-S»ik-C% t£*ffi&«*Tl 0kll^^^^9kO 

ztiz^K). mi)Mm$s 2 oaa*cois^fii$r-^ffik l 

-fe^traBk^r-SIlIIBR?^*^^ N 

*«ffiS(m*Ti o^EpjD-ri»*ss*2rjifl]^<Bk-ri>c: 

k*>"C#. iiiMHWKri 0<oi&ili*«^tcL, itMx 
^t'AmL^Ua^ 1 }. £€LT.£*T§-t2:&-k 

izz>if&±.mco&gfflftx j tix j ?ti-%.mt %z>w&m 
«rtgk£s. 

[0057] ( hm^^ 9 ) *mtmmcomw&imtt 
jmmmnmtmmzmtimma tv&mtx-h^x , n 

11(a) IC^-T i 0 fc, $imi¥&6#>\ -JgcoBKftR 

■csMWft Hjesa^a 1 2 £«u , H^is^a 1 2 
cDgMffli&m. f 2 «<h 1 1 ( b > fc^-ri a tc»ff 

ffi^a 5 ^>H«Sffl»9K k BKfMB^a 1 2 cTj^Sif^t 
k<0^jNS:JtlW-4Jt«#ai 7«tfeixt^0. IS 

Sr^L$-^l)i3t^:oTV^. Ltztf^X. *mm& 
JBT«, iSStt^^attJV^I^ffiSr^-rS^ 
Ji?SiCk LTH^JS^ai 2<0fBBffl«R£«IBLT 

i k 3b«t'# -i. k k i fc. SS«[**A4fcft<o 
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[ o o 5 9 ] t z hx\ im^mmmx'ti. numm 

l 1(4. Hi 2ftr^-ridft:. jae^^ftrEPinSii 
J: 3 KflMtl/Ciiv*. i<7)J:d&aj 

[00 60] HI 3ftr*rTJ:dft:. a^tfiti^2 

&®m&m=F (Mm. ^v^v+t) i 9^»al, as 

9 tc|ggE$ tiT v v Mwi&^eymmZ 3 >"r c 
1. C2T#ffiLT«ffi'*-&J:3fc:l/C«>J:<, Z<DX 

as^tfca^S 1 1 tfgJttt*7 1 9 JcfcwcWBa 
-f ^ 9 ftrSSRSfiT v vfirw ^M^)S&?o«ffi*lSSE«iai-r 

[0061] 

t sffijsswawtfflsflw- «. i k 1: «t 9 scffi-r-i>^m^' 

£ A* L«*itWB«^)aj^36i»Sftffififtia-^ < «t 3 fti^iS 

*a<oaj*«aaRft:RBi Ltzmmsuzm tx mmm^m 

k BIB 3 -f ;K0ffl^*>-frt «k h #«Wtt<oS«aR«ptt 

k tfX'% S d k ft:3r 0 . «AJWMB«>tt:fjaK£tt&- 
5£<Ik Lfc*&ft:rafflfc*rS h 1/ 

x d k #T'£ , iSW^lHlKigU-^tgtc:^ & k 
k t ft: % &ltffitt«fl>*eflnrr £ jaflftrtl k -r 

h Z k . Mffi0ft*r?)i6i&£iK|g(c L . ft** 
*£#»£L*^J:3ft::flr9* SfZLX jSXIZit&Zb 

[0062] m#m20Mm±. ms.m 1 ojwhc*^ 
m l < itfflimz^kZit&vx: mmm^m^^B. 



[0063] ffl&B 3 cO^QJfi. ff^ i * wm&R 
2<ofMB(c*JVvc. mftEig^^-fb^aa, lwfE#Jt9# 

z&iti^&^mm^xmmm^mniiijiffimLizm 

[0064] tt^JS4 ofwitt. i # ^ Lm^m 
<ojS*Tatctt. «riEaj*«aj¥a<oai*ft:w*>^'rifnE 

»jK*fe#ft:"r & £ k *>"-C'# 4 k v * 3 S&Jilrt* & . 
[0065] IS^JB 5 Of&BJiti, ff^JS 1 a fcJii»*JH 

ai* offl tr HfriE^^a^aj^i^jsmt mm vtzm 
mizmiii-t$><?>x\ mmm£®<7)&j)mmMzm& 
Li&jmak*m&& < z k * k v ^ s&» 

[0066] lt*JS6^Bfl{4. if^5cr)^Bj(-t3^ 
H5IBSiJffll¥®(4. mfieS^ig^a^li^&Sci: 
«rEfHB*S<o»JBfflaa»k<^ft:iBfcfcai*ft:J: 

<0fHiaaa»* jEWftrMW^S - k #-C'# 4 k v ^ M 

[0067] mm 7 nmii±. m$m 5 & Mmsm 

60SSBJ!ft:i3vn\ iffiefflS^^a^Hii^^*^ 

mmffl^&nmj&tf&mz* & t ^ a s& 

[0068] Bf«^8 ff*« l <i0»Wfc:tJV^ 

EMmccmmtz&ikZit&nx'. mmim^^m 

[0069] ti^JS9 emmz. mim 1 lh^js 

/HcEpjn^^^mffi. ^l<(4. ugEHBea-f^tcaai 
-s«5S2r^ai-r.i»coT% Bfrtem^tiiiig^ai^^iEsift: 

fio^(c^a!^--i> Z k !> k ^ 3 ^** J $> h . 
[0070] ff^JS 1 OOffcHJii^ 1 Llt^ 

JS8<7)?&BJift:i5VvT\ mE«*ii«»kl9iEIiBa3>f^ 

lasbs^ * Mzmmz tix v Mom^n&zm.m 
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[oo7i] ts^ja 1 1 conwi. narcafcawr*-* 
#a<oai*fflisaR*ssfl:$*4*J»*ak «o» 

z~mmt Ltim^zmmt^h^mm^^^ckKcx 
s k k t tc. ^misscmw^EniD-r&m^SrMW^ii 

k-f £ i k**CS . *«ffi»**Ttf>*&»£«^fc: t . ft 



[HI] XtBBAlfr^U (a) {4®g&7u-y?0. 

(b) 14SMBKWC**. 

[02] n±cr>®$&7w?fflX'&&. 

[03] Hi^mR^o-y^Ettr**. 

[04] mmm2Z*t®s&y'v>y7WX'b&. 

[05] HM0gJB3*^-|iI»^'a-y^H'C*>4. 
[06] HtBgJB4*^-0»^a-y^H-C**. 

[07] nffl&m5Z5Frt®&7vv?M~e$i&. 

[08] 5aH0g»6*5rt0B7'a'y^Htr*4. 
[09] mii&]&m7$:^-t®$&7v-y7mX'$)&. 

imioi Mmmm.8^L. (a) t4®s&^n«y^ 
0. (b) jitMmwe&s. 

[01 U £M0B»9**U ( a) (3«:7*o-y? 
0. (b) t4fftft$HJJEI'C&*. 
[012] ±IB#H^fil^^-rn*VDffi<?)«^J$:7r; 

[014] te#W*35r$-BI&0"e*4 . 
[015] |l|±C7)iil^B>10-CS> s . 
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